To determine the effect of an out-of-hours primary care physician (PCP) cooperative on the caseload at the emergency department (ED) and to study characteristics of patients utilizing out-ofhours care.
P rimary care gatekeeping in the Netherlands, as in the UK, 1 is less controversial than in the United States.
Whereas in the United States only about 40% of the population has a primary care physician (PCP) who acts as a gatekeeper to specialist care, 2 in the Dutch health care system all patients are required to have a referral from their PCP to utilize hospital services. 3 However, for an emergency department (ED) visit in the Netherlands, a referral is not strictly needed. Many patients skip the PCP and attend the ED without referral. 3 In
Maastricht (the Netherlands), over 50% of all ED visitors were self-referred. Increasing numbers of self-referrals and the lack of inpatient beds can cause overcrowding at EDs. [4] [5] [6] [7] [8] Many patients present with non-urgent or minor primary care problems at the ED. 7, 9 Initiatives to deal with this problem were employing PCPs in EDs, establishing a separate stream for minor injuries, or directing patients with non-acute conditions to next-day care. [10] [11] [12] [13] [14] [15] [16] Such initiatives did not focus exclusively on out-of-hours care. Primary care physicians in the Netherlands have a 24-hour care responsibility to their patients. To deliver out-ofhours care, Dutch PCPs organized themselves in locum groups, establishing an out-of-hours coverage system. 17 Recently, out-of-hours care in the Netherlands was reorganized into larger PCP cooperatives, similar to the British and Danish initiatives. 17, 18 An important motive for this change was the PCP's dissatisfaction with the high and increasing workload (out-of-hours care combined with regular work), and poor separation between work and private life. Usually 40 to 120 full-time PCPs participate in these cooperatives, providing care for 80,000 to 300,000 patients. Currently, there are over 120 PCP cooperatives in the Netherlands providing out-of-hours primary care for approximately 90% of the Dutch population. By and large, the cooperatives are either situated at a central and easily accessible place at some distance from a hospital, or are located within or adjacent to a hospital.
In Maastricht, the PCP cooperative aims to decrease the number of self-referrals to the ED and to reduce the PCP's dissatisfaction with the former out-of-hours care system. To that end, the Maastricht PCP cooperative was set up within the ED of the University Hospital Maastricht. Most other out-ofhours services-in the UK, Denmark, and in the Netherlandswork independently of the local hospital and do not provide an explicit gatekeeper function to specialist care. The current organization of out-of-hours care in Maastricht forces patients attending the ED without referral to be seen first by a PCP. When necessary, the PCP refers the patient to the ED. Because of this emphasis on the PCP's gatekeeper function, we expected a shift from ED services to primary care services for minor or non-urgent problems.
We assessed the effect of out-of-hours care in the city of Maastricht before and after the reorganization of the PCP's out-of-hours care.
service is delivered by 59 PCPs. Before the reorganization, the 59 PCPs were organized into 8 locum groups, delivering out-ofhours care separate from the ED. One PCP was on call per locum group. Consequently, each full-time PCP had approximately 944 on-call hours per year. In the new situation with PCP cooperatives, this is reduced to 298 hours (70% reduction) for out-of-hours care, because fewer PCPs are on call for the same population. Apart from telephone contacts and consultations at the practice or at the cooperative, the Dutch PCP also makes home visits.
The Maastricht PCP cooperative was established in January 2000. Every evening and night, and during the weekends, 2 to 3 PCPs are present at the cooperative depending on the time of day. Specially equipped chauffeured cars are available for home visits. Until 11 PM a practice nurse is present at the cooperative, and after 11 PM, 1 nurse from the ED supports the PCPs. Patients have free access to the PCP cooperative and can come without making an appointment or phone call.
The public was informed about the out-of-hours care reorganization by posters at their own PCP's practice and by the PCP's answering-machine service. Patients were encouraged to use out-of-hours services only if they could not wait until the next day to consult their own PCP. There were no economic incentives for any particular behavior.
The University Hospital Maastricht is the only hospital in Maastricht, and its ED the only ED. The ED is staffed by 4 to 6 emergency nurses and 1 surgical or orthopedic resident. There are no separate emergency medicine specialists. For out-ofhours care, there is always at least 1 medical specialist per specialty present at the hospital or on call. From 1993 to 1998 the total number of patients attending the ED increased from 22,248 to 27,358. The out-of-hours census increased from 12,976 patients in 1993 to 16 ,125 in 1998.
The most distinctive feature of the new organization of out-of-hours care in Maastricht is that all patients attending the ED during out-of-hours without a referral are first screened by a PCP or the practice nurse. Screening of these patients is performed based on the triage system developed by the Dutch College of General Practitioners. The triage system is not yet validated, but is considered a best practice guideline. With this system, the urgency of the patient's complaint is divided into 4 categories, from not urgent to highly urgent. PCPs are responsible for adequate triaging of these patients. Severe traumas and other severe conditions such as myocardial infarction or acute stroke are classified as highly urgent and immediately directed to a medical specialist. Patients with cardiac problems are referred to an existing fast track cardiac care system. In 1998, the number of attendances at this emergency cardiac care unit was 4,925, and in 2001, 5,464 contacts were registered. Conditions with a lower urgency category are examined and, if necessary, treated by the PCP. Ambulances also bypass the PCP cooperative.
About 60% of the Dutch population is compulsorily insured with public health insurance funds. The government determines the cover provided and the income-linked contribution. People with higher incomes need private insurance. PCPs are paid by capitation for treatment of patients who participate in public health insurance funds, and by fee-forservice for treatment of those with private insurance.
Data collection
To detect changes in the number and characteristics of patients utilizing out-of-hours care before and after establishing the PCP cooperative, we used a pre-post design. All patient contact registration forms, with respect to the PCP and the ED, during 3 weeks (January 15 to February 9) in 1998, and 3 weeks (March 5 to March 26) in 2001 were analyzed. Data included patient's age and sex, type of consultation (telephone advice, consultation at the PCP's practice or cooperative, and home visit), and reason for encounter. With respect to the ED records, data included patient's age and sex, type of referral, post-ED care, and reason for encounter. Diagnostic information on the patient registration forms was coded by the researcher (C.v.U.) according to the chapters of the International Classification of Primary Care (ICPC). 19 In case of doubt, an experienced PCP (H.C.) was consulted. Coding medical complaints by ICPC is considered reliable and valid. 20 Only patients from Maastricht city were included, on the basis of postal codes.
To detect serious adverse events, we analyzed all new hospital outpatient visits and the number of deaths in Maastricht from the hospital's annual reports and the Central Database of Statistics Netherlands from 1998 to 2001 (2 years before and 2 years after setting up the PCP cooperative).
The study was ruled exempt from review by the Institutional Medical Ethics Board.
Statistics
We used Pearson w 2 tests to test for proportional differences, and the level of significance was set at .05. Table 1 lists the out-of-hours patient visits to the PCP and the ED during the 2 study periods. After setting up the PCP cooperative, the proportion of patients utilizing out-of-hours emergency care decreased by 52.6%, whereas the proportion of patients utilizing out-of-hours primary care increased (125.0%) (Po.001). Patients with musculoskeletal or skin problems were, in particular, responsible for this shift. The proportion of this patient group seen by the PCP increased by 125% (w 2 =81.84;
RESULTS
Po.001), whereas the proportion utilizing emergency care decreased by 60% (w 2 =12.72; Po.001) ( Table 2 ). ED data from 1998 showed that, of all patients with musculoskeletal or skin problems utilizing out-of-hours care, 84% were self-referred. The overall referral rates to the ED during out-of-hours changed substantially after the establishment of the PCP's cooperative (Table 3) . The number of self-referrals reduced significantly, and the number of referrals by PCPs to the ED increased by approximately 45%.
With respect to patients utilizing out-of-hours emergency care after the reorganization, there was an absolute reduction of 39 hospital admissions, indicating a decrease of 34%. Furthermore, the number of patients not receiving any post-ED care dropped by 91%: from 256 patients in 1998 to 22 in the year 2001.
In 1998, PCPs handled a substantial number of health problems during out-of-hours by telephone. However, in 2001, the number of telephone consults halved, and the number of consultations at the PCP's office almost tripled (Table 4) . Also, fewer home visits were made by the PCP.
In out-of-hours care, the PCP is confronted with 4 main categories of diagnoses: digestive problems, musculoskeletal problems, respiratory problems, and problems related to the skin and subcutaneous tissue ( Table 2) . Another large category is general and unspecified diagnoses (about 10% of all cases). At the ED in 1998, the 2 largest medical categories were musculoskeletal and skin problems. These numbers reduced substantially after the establishment of the PCP' cooperative.
In 1998, a total of 76,088 new outpatient visits were registered (during office hours). In 1999, there were 78,726 new outpatient visits. In the first year of the PCP cooperative, the total number of new outpatient visits decreased to 74,633. 
DISCUSSION
This study showed a major shift in patient flow, from emergency care to primary care, after the establishment of the PCP cooperative integrated with the ED.
Although for practical reasons we could not involve a control situation, it is unlikely that the observed shift in patient flow has been caused by any other factor than the PCP's out-of-hours reorganization. No other substantial change has occurred in the health care system in Maastricht between 1998 and 2001. The data collection periods were only 3 weeks long and were performed in different months. Annual reports of the PCP cooperative and ED, however, showed little fluctuation in numbers of patients between January/February and March. In addition, a possible confounding because of seasonal changes, particularly with influenza, is unlikely because we found no changes in the number of respiratory diseases. The observed changes are large enough to assume that they have not been altered by short or different data collection periods. The total number of patient contacts analyzed in this study is comparable with those in similar studies. 13, 14 Missing values in this study are considered random because they were mainly caused by poor handwriting on patient records.
In our study, we used 2 indirect measures of health outcome: deaths and new outpatient visits at the city's only hospital. Although these measures are rather crude and do not supply us with direct information about the patient's health status, they give some insight into the occurrence of serious adverse events. Besides, the Dutch PCP is trained to be a gatekeeper to secondary care and is well equipped to decide whether a patient can be treated in primary care or should be referred to specialty care. The absence of specialists for emergency medicine in the Netherlands does not affect the potential role of a PCP cooperative in relation to the ED, as the PCP can still act as gatekeeper to the ED. At the time that PCPs were considering reorganizing their out-of-hours service, the ED suffered from overcrowding, mainly caused by self-referred patients. Therefore, the integration of primary and hospital care during outof-hours, while keeping professional autonomy, was no more than a logic step.
Several authors have reported inappropriate ED use. Depending on setting and health care system, studies have identified a substantial number of ED attendees, ranging from 17% to 57% as primary care patients. 7, 9, 12, 14 The results of our study showed a 53% reduction of patients utilizing emergency care during out-of-hours. This suggests that about half of all attendees at the ED have minor problems that a PCP can solve. In the literature, various other initiatives have been described to deal with this substantial number of primary care patients at the ED. [10] [11] [12] [13] [14] [15] [16] These initiatives reduced waiting times, 10 number of investigations, 13,14 number of referrals, 13, 14 and hospital follow-up care or admissions. 12, 14 In addition, health outcome was comparable with primary care patients at the ED treated by emergency staff. 13, 14 Our study showed comparable results with respect to reduced post-ED care, expressed by reduced admission rates and fewer subsequent referrals to the patient's own PCP and medical specialists. A reason for this reduction might be the result of the way PCPs function as gatekeeper in the out-of-hours setting. 21 The current study differs from other studies on primary care patients at the ED on some points. [10] [11] [12] [13] [14] First, in contrast to other studies that employed PCPs in the ED, this study focused exclusively on out-of-hours care. Second, the PCPs were not employed in the hospital's ED, but operated completely independently. Third, but most important, there was no primary care facility open to patients during out-of-hours other than the one located at the ED. Therefore, this study gives a good insight into all patient contacts with out-of-hours care in the city of Maastricht. The total number of patient contacts with out-of-hours care increased slightly by 3.6% from 1998 to 2001. This indicates an increase of no more than 1.2% per year. Considering the steady increase of about 4% per year in the number of patient contacts with the ED before the setting up of the PCP cooperative, and the increase in the Maastricht population (approximately 0.5% per year), we conclude that there was no significant increased demand or usage of out-ofhours care.
This study did not include a cost analysis. However, based on the reduced production at the ED, the regional Health Insurance Fund has cut the hospital's annual budget by about $1.73 million US dollars. This amount is roughly balanced by the costs of the PCP cooperative, which are about $1.58 million US dollars. More specific cost analysis will need to be performed to supply detailed information on health care costs in the Maastricht situation. In addition, other studies have shown reduced health care costs with PCPs working at EDs. 13, 14, 22 The overcrowding at the ED, caused by patients with nonurgent health problems, has attracted worldwide attention. Considering the many patients with non-urgent problems utilizing emergency care, it is clear that there is a role for PCPs in the spectrum of emergency care. When the goal is to reduce inappropriate use of hospital emergency care, a close collaboration between primary and emergency care seems critical. Coleman et al. 23 showed that alternative services, separate from the hospital, offering first contact care for non-urgent health problems were likely to have little impact on the demand for emergency services. Therefore, it may be essential to create an integrated care facility in which the PCP acts as gatekeeper to secondary care. In addition, one of the biggest advantages of the Maastricht out-of-hours care is that the patient always receives adequate care at a single site. No critical time is lost traveling from the primary care cooperative to the ED because both services are at the same location. Moreover, continuity of care is guaranteed because, when patients have visited or contacted the PCP cooperative for out-of-hours care, the patient's own PCP receives a report the next day concerning this contact.
In the first year after the establishment of the PCP cooperative, a small survey was held among employees (emergency nurses, physicians, managers, and PCPs) and patients. The results showed that all interviewed people, including ED staff, PCPs, and patients, were satisfied with the current outof-hours organization. The ED staff and physicians reported that they preferred the new out-of-hours organization compared with the former one (survey published only as internal report).
Ferris et al. 24 found little evidence of the beneficial effects of gatekeeping on secondary care. In contrast, other studies showed positive effects of primary care gatekeeping. 25, 26 During the 1990s, USA-managed care organizations rapidly introduced the primary care gatekeeping system, but they have recently begun to retreat from this system. 1 Although patients in the United States valued the PCP for first-contact and coordinating care, they seemed to be dissatisfied when they perceived that their PCP kept them from seeing a specialist. 27 Also, not all PCPs seem to be in favor of gatekeeping. However, some believe gatekeeping improves their role as care coordinators. 28 European countries with gatekeeping systems spent less on health care as a percentage of their gross national product than those allowing direct access to specialists. 29, 30 High referral rates to specialist care are considered one of the contributing factors of the United States' exceptionally high health care expenditure. 31 In conclusion, this study showed that a primary care cooperative for out-of-hours care located at the gate of the hospital can reduce the use of hospital emergency care, and provides the PCP with an important coordinative role within the health care system, complementing the ED in the provision of out-of-hours care.
